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(54) APPARATUS FOR CONTROLLING POWER CONDUCTION TO HEATER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an inexpensive 
apparatus for controlling power conduction to a heater 
which can eliminate a separate temperature sensor in 
relation to temperature control for an oxygen sensor 
mounted to an exhaust pipe for use in controlling the 
air-fuel ratio of an internal combustion engine, 
particularly, in relation to power conduction control of a 
heating heater of the oxygen sensor when the 
temperature in the exhaust pipe is low at the time of 
starting the engine and water drops remain in the 
exhaust pipe, or when it is feared that water drops are 
generated in the exhaust pipe. 
SOLUTION: This apparatus for controlling power 
conduction to a heater has an internal resistance- 
detecting means 5 for detecting an internal resistance 
value of an oxygen sensor 2 and a control means 6 
which estimates a surface temperature of the oxygen 
sensor on the basis of the internal resistance value 
detected by the internal resistance-detecting means, 

estimates a temperature in an exhaust pipe in the basis of the surface temperature of the 
oxygen sensor and controls to start the power conduction to the heating heater 3 integrated 
with the oxygen sensor when the exhaust pipe temperature reaches a predetermined 
temperature. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1]A heater energization controller which carries out temperature control of an oxygen 
sensor which is attached to an exhaust pipe and used for Air Fuel Ratio Control of an internal- 
combustion engine, comprising: 

An internal resistance detection means to detect an internal resistance value of said oxygen 
sensor. 

A control means which controls an energization start of an oxygen sensor and a heater for 
heating built into one when oxygen sensor skin temperature is presumed based on an internal 
resistance value detected by this internal resistance detection means, exhaust pipe 
temperature is presumed based on this oxygen sensor skin temperature and this exhaust pipe 
temperature reaches prescribed temperature. 

[Claim 2]The heater energization controller according to claim 1 , wherein it has an intake air 
temperature sensor which detects an intake-air temperature and said control means controls 
an energization start of said heater for heating based on a value of said exhaust pipe 
temperature, and a value of an intake-air temperature. 

[Claim 3]The heater energization controller according to claim 1, wherein it has an engine- 
water-temperature sensor which detects engine water temperature and said control means 
controls an energization start of said heater for heating based on a value of said exhaust pipe 
temperature, and a value of engine water temperature. 

[Claim 4]Have said intake air temperature sensor and said engine-water-temperature sensor, 
and said control means, The heater energization controller according to claim 1 detecting an 
intake-air temperature and engine water temperature, and controlling an energization start of 
said heater for heating based on a value of said exhaust pipe temperature, a value of an 
intake-air temperature, and a value of engine water temperature. 
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1 This document has been translated by computer. So the translation may not reflect the 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the temperature control of the oxygen sensor 
which is attached to an exhaust pipe and used for Air Fuel Ratio Control of an internal- 
combustion engine, Especially, the exhaust pipe temperature of the exhaust pipe at the time of 
engine start is low, and when waterdrop remains in the exhaust pipe, or when a possibility that 
waterdrop may occur is in an exhaust pipe, energization of the heater for heating of an oxygen 
sensor is stopped, and it is related with the heater energization controller which prevents the 
thermal shock of an oxygen sensor. 
[0002] 

[Description of the Prior Art]Three ingredients, CO, HC, and NOx which are used as the 
detrimental constituent in the exhaust gas emitted after burning with an internal-combustion 
engine, will be purified by the KYATA riser if based on combustion in the range near theoretical 
air fuel ratio. When an oxygen sensor has the density difference of oxygen in both sides of the 
electrode arranged on both sides of a solid electrolyte, there is character in which conductivity 
and electromotive force change. Therefore, the density difference of the oxygen contained in 
the exhaust gas in an exhaust pipe and oxygen under open air is detected as internal 
resistance change of conductivity, electromotive force, etc. using an oxygen sensor. Fuel 
injection duration is controlled so that this detection value change is detected by a control unit 
and engine Inhalation gaseous mixture serves as theoretical air fuel ratio. Theoretical air fuel 
ratio means the air at the time of the minimum air content required for a theoretical target, and 
the weight ratio of fuel, assuming that the gaseous mixture included in a combustion chamber 
burns completely. In the case of a gasoline engine, this theoretical air fuel ratio is within the 
limits of the air 1 4.5-1 5:fuel 1. 

[0003]being appropriate ~ it being alike, a temperature sensor being formed in said exhaust 
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pipe, and the temperature of an exhaust pipe being detected at the time of start up of an 
internal-combustion engine, and, What is controlling the heater of the oxygen sensor with a 
heater is known so that oxygen sensor temperature may not exceed prescribed temperature, 
until the temperature of the exhaust pipe which detected the chip temperature of the oxygen 
sensor by the chip temperature detection means, and was detected with the temperature 
sensor will be not less than 100 **. (For example, JP, 5-84852, U) 

[0G04]ln order that the oxygen sensor may operate stably in the hot temperature requirement 
more than constant temperature. Since the internal resistance of an oxygen sensor is 
measured and the temperature of an internal resistance value and an oxygen sensor has 
correlation. The temperature of an oxygen sensor is computed from an internal resistance 
value, and there is also a thing he is trying to always keep the temperature of an oxygen 
sensor constant by controlling a heater so that an oxygen sensor becomes a hot temperature 
requirement more than constant temperature. (For example, JP,7-99365,B and JP,59- 
2 14756, A) 
[0005] 

[Problem(s) to be Solved by the InventionJThe conventional heater energization control using 
the temperature sensor attached to the exhaust pipe. Since it is necessary to attach the 
temperature sensor for detecting the temperature whose waterdrop the temperature of an 
exhaust pipe is high enough and is lost for the thermal-shock prevention to the oxygen sensor 
immediately after start up of an internal-combustion engine, the technical problem used as a 
cost hike occurs. 

[0006]The technical problem that means of attachment and the method of assembling of a 
temperature sensor are complicated, and time takes that it is the same also at the time of a 
maintenance occurs. 

[0007]As the conventional heater energization control which measures the internal resistance 
of an oxygen sensor keeps the internal resistance value of an oxygen sensor constant, it can 
always maintain the temperature of an oxygen sensor at the optimal temperature by controlling 
a heater, but. Even if it could know the temperature of the oxygen sensor from internal 
resistance, the technical problem referred to as being unable to know the temperature of an 
exhaust pipe to know originally when waterdrop has occurred occurred in the exhaust pipe. 
[0008]Were made in order that this invention might solve such a technical problem, and the 
purpose, It is in providing the cheap heater energization controller which can prevent a thermal 
shock, without using an exhaust pipe temperature sensor, even if it is a time of the exhaust 
pipe temperature of the exhaust pipe which stands in a row in an internal-combustion engine 
being low, and waterdrop having occurred in an exhaust pipe. 
[0009] 

[Means for Solving the Problem]A heater energization controller built over this invention in 
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order to solve said technical problem, Oxygen sensor skin temperature is presumed based on 
an internal resistance value detected by internal resistance detection means to detect an 
internal resistance value of an oxygen sensor, and this internal resistance detection means, 
When exhaust pipe temperature was presumed based on oxygen sensor skin temperature and 
this exhaust pipe temperature reached prescribed temperature, it had an oxygen sensor and a 
control means which starts energization of a heater for heating built into one. 
[0010]An internal resistance detection means by which a heater energization controller 
concerning this invention detects an internal resistance value of an oxygen sensor, Oxygen 
sensor skin temperature is presumed based on an internal resistance value detected by this 
internal resistance detection means, Since it had an oxygen sensor and a control means which 
starts energization of a heater for heating built into one when exhaust pipe temperature was 
presumed based on oxygen sensor skin temperature and this exhaust pipe temperature 
reached prescribed temperature, When temperature of an exhaust pipe is low and there is 
waterdrop, after not energizing to a heater for heating, but temperature of an exhaust pipe 
becoming high and losing waterdrop in an exhaust pipe, energization of a heater for heating 
can be started, and energization of a heater for heating can be controlled by simple 
composition. 

[001 1]A heater energization controller concerning this invention is provided with an intake air 
temperature sensor which detects an intake-air temperature, and a control means controls 
energization of a heater for heating based on a value of temperature of an exhaust pipe, and a 
value of an intake-air temperature. 

[0012]Since a heater energization controller concerning this invention is provided with an 
intake air temperature sensor which detects an intake-air temperature and a control means 
controls an energization start of said heater for heating based on a value of temperature of an 
exhaust pipe, and a value of an intake-air temperature, an oxygen sensor can be heated in the 
state where there is no waterdrop into an exhaust pipe. 

[0013]A heater energization controller concerning this invention is provided with an engine- 
water-temperature sensor which detects engine water temperature, and a control means 
controls energization of said heater for heating based on a value of temperature of an exhaust 
pipe, and a value of engine water temperature. 

[0014]Since a heater energization controller concerning this invention is provided with an 
engine-water-temperature sensor which detects engine water temperature and a control 
means controls energization of said heater for heating based on a value of temperature of an 
exhaust pipe, and a value of engine water temperature, an oxygen sensor can be heated in the 
state where there is no waterdrop into an exhaust pipe. 

[001 5]A heater energization controller concerning this invention is provided with an intake air 
temperature sensor and an engine-water-temperature sensor, a control means detects an 
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intake-air temperature and engine water temperature, and energization of said heater for 
heating is controlled based on a value of temperature of an exhaust pipe, a value of an intake- 
air temperature, and a value of engine water temperature. 

[001 6]A heater energization controller concerning this invention is provided with an intake air 
temperature sensor and an engine-water-temperature sensor, Since a control means detects 
an intake-air temperature and engine water temperature and controls said heater energization 
for heating based on a value of temperature of an exhaust pipe, a value of an intake-air 
temperature, and a value of engine water temperature, an oxygen sensor can be heated in the 
state where there Is no waterdrop into an exhaust pipe. 
[0017] 

[Embodiment of the lnvention]Hereafter, this embodiment of the invention is described based 
on an accompanying drawing. Drawing 1 is an important section block lineblock diagram of the 
heater energization controller concerning this invention. In drawing 1 , the heater energization 
controller 1 comprises the oxygen sensor 2, the heater 3 for heating, the exhaust pipe 4, the 
internal resistance detection means 5, and the control means 6. 

[0018]The oxygen sensor 2 is an individual electrolyte type adapting the principle of ionization 
of oxygen. The film of platinum is made to adhere to the surface of the zirconia element of the 
plate-like thin film of two sheets, and it is considered as an electrode, and comprises a 
platinum electrode, a zirconia element, a platinum electrode, and structure laminated in order 
of the zirconia element, and when this zirconia element has an oxygen density difference in 
those both sides, there is character in which internal resistance (conductivity) changes. There 
is also a thing to which the principle of the concentration cell of structure which adhered the 
electrode of the film of platinum to inside-and-outside both the surfaces of the test tube-like 
zirconia element was applied as another shape. 

[0019]lf the temperature of the oxygen sensor 2 becomes a hot temperature requirement more 
than fixed, since there is the characteristic that internal resistance (conductivity and 
electromotive force) changes rapidly bordering on theoretical air fuel ratio, by the catalysis of 
platinum. If the oxygen sensor 2 is attached to an exhaust pipe, one side is exposed to 
exhaust gas and oxygen is already introduced into one side, change of the rapid internal 
resistance (conductivity and electromotive force) near theoretical air fuel ratio will take place 
according to the density difference of exhaust gas and oxygen which is already in one side. 
[0020]Since three ingredients are mostly in agreement with the air-fuel ratio range which a 
three way component catalyst purifies efficiently, the characteristic that this internal resistance 
(conductivity and electromotive force) changes rapidly will be purified simultaneous [ CO, HC, 
and NOx / three ingredients ], if change of this internal resistance (conductivity and 
electromotive force) is detected and an air-fuel ratio is controlled. The oxygen sensor 2 
supplies the oxygen sensor signal So to the internal resistance detection means 5. 
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[0021]The heater 3 for heating serves to heat an oxygen sensor so that energization and 
interruption to service may be repeated and it may become the optimal temperature 
requirement, in order that it may have composition stucl< to the oxygen sensor 2 and the 
oxygen sensor 2 may carry out stable operation in the hot temperature requirement more than 
constant temperature. The heater energizing signal Hd is supplied to the heater 3 for heating 
from the control means 6. 

[0022]The exhaust pipe 4 comprises a thick pipe pipe with few knees, it is a pipe to which 
exhaust gas is led until it discharges behind a car the exhaust gas which burned with the 
internal-combustion engine, it attaches to an exhaust pipe the oxygen sensor 2 which detects 
the remains oxygen density in emission gas, and locates a sensor element part in an exhaust 
pipe. 

[0023]The internal resistance detection means 5 comprises memories, such as ROM, and the 
correlation data of an oxygen sensor signal value and an internal resistance value is 
memorized by this ROM. If the oxygen sensor signal So is supplied from the oxygen sensor 2, 
the internal resistance detection means 5 will carry out conversion with the oxygen sensor 
signal value and internal resistance value which are beforehand memorized by ROM, and will 
supply it to the control means 6 by making the internal resistance value corresponding to an 
oxygen sensor signal value into the internal resistance signal Ri. 

[0024]Constitute the control means 6 from a various calculating means and processing means, 
a memory, etc. on the basis of a microprocessor, and in a memory The "oxygen sensor skin 
temperature-exhaust pipe temperature" of drawing 3 (a). Build in the processing table which 
carries out data conversion from correlation with the "internal resistance-oxygen sensor skin 
temperature" of drawing 3 (b). respectively, and perform data conversion of oxygen sensor 
skin temperature, exhaust pipe temperature, and internal resistance-oxygen sensor skin 
temperature, and. The changed data performs control of energization of the heater 3 for 
heating, and interruption to service. Although it is clear in the technical problem of this 
invention, the processing table shown in drawing 3 (a) will be used especially by the time 
exhaust pipe temperature fully rises from immediately after engine start. 
[0025]lf the internal resistance signal Ri from the internal resistance detection means 5 is 
inputted, the control means 6, From the correlation of "internal resistance-oxygen sensor skin 
temperature", the oxygen sensor skin temperature corresponding to the internal resistance 
signal value is computed. Furthermore, the exhaust pipe temperature corresponding to oxygen 
sensor skin temperature is computed from the correlation of "oxygen sensor skin temperature- 
exhaust pipe temperature". It controls to energize to the heater 3 for heating, when 
temperature is more than the value of Tsx without energizing to the heater 3 for heating by 
comparing whether it is a numerical value below the temperature Tsx at which waterdrop 
remains in the exhaust pipe, if exhaust pipe temperature is in the temperature requirement (the 
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range of the value of Tsx-Tso) where waterdrop remains. 

[0026]lf the internal resistance signal Ri from the internal resistance detection means 5 is 
inputted when exhaust pipe temperature becomes beyond a predetermined temperature, the 
control means 6, In order that oxygen sensor skin temperature may be computed with the 
"internal resistance-oxygen sensor skin temperature" in a processing table and the oxygen 
sensor 2 may operate stably in the hot temperature requirement more than constant 
temperature, Energization of the heater 3 for heating Is controlled by the heater energizing 
signal Hd so that the value of oxygen sensor skin temperature becomes the optimal 
temperature. 

[0027]When the Intake-air-temperature signal Bt from the intake air temperature sensor 7 Is 
inputted, the control means 6 with "the waterdrop quantity generated in an intake-air- 
temperature-exhaust pipe" of drawing 5 (a). When the intake-air-temperature signal Bt is a 
value of Tfx as compared with the value Tfx of an intake-air temperature with little waterdrop, it 
judges with there being comparatively little waterdrop quantity to generate, and the 
energization start of the heater 3 for heating by the heater energizing signal Hd is brought 
foHA/ard. 

[0028]lf the engine-water-temperature signal Ew from the engine-water-temperature sensor 8 
is inputted, the control means 6, With "the waterdrop quantity generated in an engine-water- 
temperature-exhaust pipe" of drawing 5 (b), when the engine-water-temperature signal Ew is 
below the value of Twx as compared with the engine-water-temperature value Twx with little 
waterdrop, It judges with there being comparatively little waterdrop quantity to generate, and 
the energization start to the heater 3 for heating by the heater driving signal Hd is brought 
forward. 

[0029]The case of these drawing 5 (a) and drawing 5 (b) is explained below more concretely. 
Since an intake-air temperature tends to generate waterdrop in an exhaust pipe in the morning 
of a severe winter term, etc. in being very low, and it is hard to generate waterdrop in an 
exhaust pipe on the other hand when intake-air temperatures, such as daytime of summer, are 
high, when an intake-air temperature is beyond a predetermined value, it becomes possible to 
bring fonward the energization to the heater for heating. 

[0030]Engine water temperature is high during the usual engine operation, descends gradually 
over long time after an engine shutdown, and becomes almost equal to outside air temperature 
after sufficient passage of time. If it is a restart immediately after an engine shutdown, water 
temperature is not mostly different from before an engine shutdown, and its exhaust pipe 
temperature is also the same. In such a case, it is hard to generate waterdrop in an exhaust 
pipe. 

[0031]Also when time long enough passes after an engine shutdown and engine water 
temperature also fully descends, it is hard to generate waterdrop. On the other hand, although 

http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 5/5/2008 



JP,2000-097902,A [DETAILED DESCRIPTION] 



Page 7 of 11 



to some extent passed after the engine shutdown, only the exhaust pipe is descending even to 
a temperature equal to the open air previously almost, and it becomes easy to generate 
waterdrop in an exhaust pipe in the case where engine water temperature is not fully 
descending in this case. 

[0032]That is, since a difference arises in the ease of carrying out of waterdrop generating by 
the height of engine water temperature even if ******** is the same low value, when engine 
water temperature is lower than a predetermined value, it becomes possible to bring forward 
the energization to the heater for heating. In order for the intake air temperature sensor 7 to 
comprise temperature detectors, such as a thermo sensitive register, and to detect the 
temperature of suction air, the inside of an air flow meter, an intake manifold, etc, are equipped 
with the sensor part of a thermo sensitive register. The intake air temperature sensor 7 is 
supplied to the control means 6 by making the detected intake-air temperature into the intake- 
air-temperature signal Bt. 

[0033]The engine-water-temperature sensor 8 comprises temperature detectors, such as a 
thermo sensitive register, and detects engine cooling water temperature. The engine-water- 
temperature sensor 8 is supplied to the control means 6 by making detected engine cooling 
water temperature into the engine-water-temperature signal Ew. 

[0034]Thus, the heater energization controller concerning this invention. Oxygen sensor skin 
temperature is presumed based on the internal resistance value detected by internal 
resistance detection means to detect the internal resistance value of an oxygen sensor, and 
this internal resistance detection means. Since it had the oxygen sensor and the control means 
which starts energization of the heater for heating built into one when exhaust pipe 
temperature was presumed based on oxygen sensor skin temperature and this exhaust pipe 
temperature reached prescribed temperature, When the temperature of an exhaust pipe is low 
and there is waterdrop. it cannot energize to the heater for heating, but after the temperature of 
an exhaust pipe becomes high and waterdrop is lost in an exhaust pipe, energization of the 
heater for heating can be started, and energization of the heater for heating can be controlled 
by simple composition. 

[0035] Drawing 2 is an important section block lineblock diagram of the control means 
concerning this invention. In drawing 2 , the control means 6 comprises the AND-operation 
means 9. the energization judging means 10, and the heater driving means 11. 
[00361The AND-operation means 9 An AID converter and input comparison circuits, such as a 
comparator, Comprise AND-operation circuits, such as AND or NAND, etc., and the intake-air- 
temperature signal Bt from the intake air temperature sensor 7 and the engine-water- 
temperature signal Ew from the engine-water-temperature detection means 8 are changed into 
a digital signal, From these signals, the AND operation of the judgment of the existence of the 
waterdrop in an exhaust pipe and the internal resistance signal Ri from the internal resistance 
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detection means 5 is carried out. 

[0037]When not detecting tlie intal<e-air-temperature signal Bt from tlie intake air temperature 
sensor 7, and tlie engine-water-temperature signal Ew from the engine-water-temperature 
detection means 8, the energization judging means 10 is supplied by making the value of the 
internal resistance signal Ri from the internal resistance detection means 5 into the operation 
signal Hj. 

[0038]The AND-operation means 9 The intake-air-temperature signal Bt from the intake air 
temperature sensor 7, Input each of two signals of the internal resistance signal Ri from the 
Internal resistance detection means 5, carry out digital conversion of the intake-air-temperature 
signal Bt, and This signal that carried out digital conversion, The internal resistance signal Ri Is 
inputted into the input comparison circuit which judges the existence of the waterdrop in an 
exhaust pipe, respectively, each output of this input comparison circuit is supplied as an input 
of the AND-operation circuit of 2 inputs, and the energization judging means 10 is supplied by 
making the output of this AND-operation circuit Into the operation signal Hj. 
[0039]The AND-operation means 9 The engine-water-temperature signal Ew from the engine- 
water-temperature detection means 8, Input each of two signals of the internal resistance 
signal RI from the internal resistance detection means 5, carry out digital conversion of the 
engine-water-temperature signal Ew, and This signal that carried out digital conversion, The 
internal resistance signal Ri is inputted into the input comparison circuit which judges the 
existence of the waterdrop in an exhaust pipe, respectively, each output of this Input 
comparison circuit is supplied as an input of the AND-operation circuit of 2 inputs, and the 
energization judging means 10 is supplied by making the output of an AND-operation circuit 
into the operation signal Hj. 

[0040]The AND-operation means 9 The intake-alr-temperature signal Bt from the intake air 
temperature sensor 7, Input each of three signals of the engine-water-temperature signal Ew 
from the engine-water-temperature detection means 8, and the internal resistance signal RI 
from the internal resistance detection means 5, and The intake-air-temperature signal Bt from 
the intake air temperature sensor 7, Carry out digital conversion of the engine-water- 
temperature signal Ew from the engine-water-temperature detection means 8, and, 
respectively This signal that carried out digital conversion, The internal resistance signal Ri is 
inputted into the input comparison circuit which judges the existence of the waterdrop in an 
exhaust pipe, respectively, each output of this input comparison circuit is supplied as an Input 
of the AND-operation circuit of 3 inputs, and the energization judging means 10 is supplied by 
making the output of an AND-operation circuit into the operation signal Hj. 
[0041]With the operation signal Hj which the energization judging means 10 comprises a 
comparison test circuit and logic operation circuits, such as a comparator, and is supplied from 
the AND-operation means 9. From controlling a heater driving means to start energization of a 
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heater, and the oxygen sensor 2 carrying out stable operation further in the hot temperature 
requirement more than constant temperature. The value of the internal resistance signal Rl 
from the internal resistance detection means 5 is inputted into a comparison test circuit, the 
output and the operation signal Hj of this comparison test circuit are Inputted into a logic 
operation circuit, and a heater driving means is controlled so that the oxygen sensor 2 
becomes a hot temperature requirement more than constant temperature by this. The 
energization judging means 10 outputs the heater driving signal Ho to the heater driving 
means 1 1 . 

[0042]The heater driving means 1 1 is constituted from a supplied power source, a signal 
amplifier, an output buffer, etc., and the heater 3 for heating is driven with the heater 
energizing signal Hd according to the heater driving signal Ho supplied from the energization 
judging means 10. 

[0043] Drawing 3 is a correlation diagram with the exhaust pipe temperature-oxygen sensor 
skin temperature-internal resistance concerning this invention. Drawing 3 (a) expresses a 
correlation diagram with "exhaust pipe temperature-oxygen sensor skin temperature." Drawing 
3^(b) expresses the correlation diagram of "internal resistance-oxygen sensor skin 
temperature." Each of this correlation diagram is a figure in the state where heater energization 
is not performed from immediately after engine start. 

[0044]The correlation diagram with the "exhaust pipe temperature-oxygen sensor skin 
temperature" of drawing 3 (a) shows here that waterdrop occurs in an exhaust pipe at the time 
of the value to Tso-Tsx in exhaust pipe temperature. Therefore, the oxygen sensor skin 
temperature at that time is the range of the value of Tdo-Tdx, and, in oxygen sensor skin 
temperature, waterdrop generates it in an exhaust pipe in the range of the value of this Tdo- 
Tdx. 

[0045]The correlation diagram of the "internal resistance-oxygen sensor skin temperature" of 
drawing 3 (b) shows that waterdrop occurs in an exhaust pipe, when internal resistance in 
case oxygen sensor skin temperature is the range of the value of Tdo-Tdx is the range of the 
value of Rsn-Rsx. Therefore, if energization of a heater is started when an internal resistance 
value becomes below Rsx, heating control can be carried out with the heater 3 for heating so 
that it may become the hot optimal temperature where operation of the chip temperature of the 
oxygen sensor 2 is stabilized in the state where there is no waterdrop. 
[0046] Drawing 4 is a correlation diagram of the oxygen sensor skin temperature-time progress 
concerning this invention. In drawing 4 . between the values of Tdo-Tdx, oxygen sensor skin 
temperature starts energization of a heater, when an oxygen sensor skin temperature value 
becomes larger than Tdx, since waterdrop has occurred. Therefore, a thermal shock can be 
prevented. After starting energization of the heater 3 for heating, internal resistance is detected 
similarly, and since the oxygen sensor 2 carries out stable operation in a hot temperature 
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requirement, energization of the heater 3 for heating and interruption to service are repeated 
so that it nnay converge on this temperature requirement. 

[0047] Drawing 5 is a correlation diagram with the waterdrop-engine water temperature 
generated in the intake-air-temperature-exhaust pipe concerning this invention. Drawing 5 (a) 
expresses the correlation diagram of waterdrop by which it is generated in an intake-air- 
temperature-exhaust pipe. Drawing 5 (b) expresses the correlation diagram of waterdrop by 
which it is generated in an engine-water-temperature-exhaust pipe. 
[0048]Since there is more waterdrop generated in an exhaust pipe at the time of engine start 
than the correlation diagram of waterdrop by which it Is generated in the intake-air- 
temperature-exhaust pipe of drawing 5 (a) here when an intake-air-temperature value is below 
Tfx, when an intake-air-temperature value is more than Tfx, the energization start of the heater 
3 for heating can be brought forward rather than the case below Tfx. Since there is more 
waterdrop generated in an exhaust pipe than the correlation diagram of waterdrop by which it 
is generated in the engine-water-temperature-exhaust pipe of drawing 5 (b) when an engine- 
water-temperature value is more than Twx, when an engine-water-temperature value is below 
Twx, the energization start of the heater 3 for heating can be brought forward rather than the 
case more than Twx. 

[0049]Both drawing 5 (a) and (b) to an intake-air-temperature value is more than Tfx, when an 
engine-water-temperature value is below Twx further, when both conditions are fulfilled, the 
energization start of the heater 3 for heating can be most brought forward, and control in the 
state where waterdrop does not occur with more sufficient accuracy in an exhaust pipe can be 
performed. 
[0050] 

[Effect of the lnvention]As explained above, the heater energization controller concerning this 
invention. Oxygen sensor skin temperature is presumed to be an internal resistance detection 
means to detect the internal resistance value of an oxygen sensor with an internal resistance 
value. Since exhaust pipe temperature was presumed based on oxygen sensor skin 
temperature, this exhaust pipe temperature exceeded prescribed temperature and it had the 
oxygen sensor and the control means which starts energization of the heater for heating built 
into one, When the temperature of an exhaust pipe is low and there is waterdrop, after not 
energizing to the heater for heating, but the temperature of an exhaust pipe becoming high and 
losing waterdrop in an exhaust pipe, energization of the heater for heating can be started, The 
heater energization controller which can control energization of the heater for heating by 
simple composition and in which an assembly is easy and economical can be provided. 
[0051 ]The heater energization controller concerning this invention is provided with the intake 
air temperature sensor which detects an intake-air temperature, Since a control means 
controls heater energization by the logical product of the value and the value of an intake-air 
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temperature to which internal resistance reached the predetermined value, it can heat an 
oxygen sensor in the state where there is no waterdrop into an exhaust pipe, it can prevent a 
thermal shock, and can measure improvement in endurance, and can provide these more 
cheaply than before. 

[0052]The heater energization controller concerning this invention is provided with the engine- 
water-temperature sensor which detects engine water temperature, and a control means by 
the logical product of the value of exhaust pipe temperature, and the value of engine water 
temperature. Since heater energization is controlled, an oxygen sensor can be heated in the 
state where there is no waterdrop into an exhaust pipe, a thermal shock can be prevented, and 
improvement in endurance can be measured, and these can be provided more cheaply than 
before. 

[0053]The heater energization controller concerning this invention is provided with an intake air 
temperature sensor and an engine-water-temperature sensor, detect a control means, and an 
intake-air temperature and engine water temperature by the logical product of the value of 
exhaust pipe temperature, the value of an intake-air temperature, and the value of engine 
water temperature. Since energization of a heater is started, an oxygen sensor can be heated 
in the state where there is no waterdrop into an exhaust pipe, a thermal shock can be 
prevented, and improvement in endurance can be measured, and these can be provided more 
cheaply than before. 

[0054]Therefore, the composition of a device is simple, and a maintenance does not take time, 
either, but an economical and reliable heater energization controller can be provided. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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[Drawing 2] 
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[Drawing 3] 
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(b) 




[Drawing 4] 
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